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COMPOSITE MATERIAL 

Abstract : Application - composite polymer materials based on thermoplastic binders and 
a fibrous filler, designed for producing parts for machines operating under conditions of friction 
without a lubricant (slide bearings, packings, etc.). The composite material has a low coefficient 
of friction, which makes it possible to use it as an antifriction material in the friction assemblies of 
machines and mechanisms. The essence of the invention: a known composite material based on a 
formaldehyde-dioxolane copolymer* and barium sulfate also contains carbonized carbon fibers 
and thermoplastic polyurethane in a specified weight ratio. 3 tables. 



This copolymer is identified as polyacetal in the body of the specification — Tr. Ed. 
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AP -SU19904871102 19901002 

CPY - DNCH 

DC - A21 A25 A88 L02 
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IC -C08K13/06;C08L59/00 
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PA - (DNCH ) DNEPR CHEM TECHN INST 

PN - SU1835412 A1 19930823 DW1 99510 C08L59/00 003pp 

PR -SU199Q4871 102 19901002 

XA -C1 995-032886 

XIC - C08K-013/06 ; C08L-Q59/00 ; (C08L-059/00 C08L-075/04) ; (C08K-003/30 
C08K-009/00 C08K-013/06) 

AB - SU1835412 Composite comprises (mass %); 77.5-80.5 copolymer of 
formaldehyde and dioxolan, 10-2.0 barium sulphate, 15.0-20.0 
carbonised C fibre based on cellulose hydrate and heat treated at 
2,500deg.C with a density of 1,380 kg/m3 and filament dia. of 5-7 mum, 
and 1.5-2.5 thermoplastic polyurethane. 

- USE - The material is used to make components that work under dry 
friction conditions. 

■ ADVANTAGE - The material has a dynamic coefft. of friction of 
0.15-0.23 and a tensile strength of 67 MPa (ch 0.30 and 63.7 MPa for 
prototype). 
• (Dwg.0/0) 
C - C08L59/00 C08L75/04 ; 

- C08K1 3/06 C08K3/30 C08K9/00 

IW - POLYMERISE MATERIAL REDUCE COEFFICIENT FRICTION BASED COPOLYMER 
FORMALDEHYDE DIOXOLAN CARBONISE CARBON FIBRE POLY URETHANE ADDITIVE 

IKW - POLYMERISE MATERIAL REDUCE COEFFICIENT FRICTION BASED COPOLYMER 
FORMALDEHYDE DIOXOLAN CARBONISE CARBON FIBRE POLY URETHANE ADDITIVE 

INW- BASHTANNIK P I; LEBEDEV YU M; OKHOTNIK K A 

NC -001 

QPD- 1990-10-02 

ORD - 1993-08-23 

PAW - (DNCH ) DNEPR CHEM TECHN INST 

Tl • Polymeric material with reduced coefficient of friction - based on 

copolymer of formaldehyde and dioxolan with carbonised carbon fibre 

and polyiurethane additive 
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G1503 D01 D50 D81 F22 ; P0055 ; P0248 P0226 D01 R?4 ; P0975 P096* 

K$4 D01 DID ; H0022 H0011 ; H0260 ; 

[002] 01?; ND01 ; Q9999Q7603 .fi: Q9999 Q78S6 Q7885 : 39999 B5367 
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N6042-H : N9999 N6439 : M9999 N6440--R ; M9999 N6144 K9892 i 
K9449 • 
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A02 • [001] 017 ; R01852-R G3634 D01 D03 D11 D10 D23 D22 D31 D42 D50 D86 
F24 F29 F26 F34 H0293 P0599 G3623 ; M9999 M2391 ; M9999 M2108 M2095 ; 
L9999 L2391 ; L9999 L2108 L2095 ; S9999 S1070-R ; A999 A419 ; A999 
A782 ; K9461 ; 

- [002] 017 ; B9999 B4842 B4831 B4740 ; B9999 B5254 B5243 B4740 ; 
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(21) 4871 102/05 

(22) 02.10.90 

(46) 23.08.93. Bioji. W 31 . 

(71) /iHenponeTpoucKM* xMMMKo-TexHo/10- 
rmecKH* MHCTMryr mm. «.3.fl3ep>KMHCKo- 

. ro 

(72) fl . M . BaUITdHHMK , K.A.Oxothmk, 

K>.M.i1e6efleB, B.H.Ahmcmmob m B.n.Mapu- 

(56) ABjopcKoe CBMAeTe/ibCTBo CCCP 
" 525726, ten, C 08 L 59/00, 1974 
(54) K0Mn03MUH0HHW« MATEPMA/1 

(57) Mcno/ib30BaHHe: xoMnoan ijmohh we 
noj^MepHbie MaTepna/iw Ha ocHoae Tep M o* 

rWlaCTMMHblX CBfl 3 yiOUJMX M BOJIOKHMCTOro '' 

HanoflHMTe/ifl, npeflHa3HaMeHHbie a/w ms- : 




. .roToB^eHMfl fle T a/iefi msuimh , pa6oTaK>WMx 
e yoioBMflx TpeHMn 6es c Ma 3 km (nofluinn- 

MMKM CKOflbWeHMfl, yn/IOTHeHMB M T.n.). 

KoMno3HL|noHHbiM M aTepna/i o6fl 3 flaeT hms- 

KMM KO300MUMeHTOM TpeHMfl, MTO no3BO" 

flfler Mcnojib308aTb ero b KanecTBe aH- 
TM(DpMKqMOHHoro MaTepna/ia b ya/iax Tpe- 

HMB MaillHH H MeXaHM3MOB. CyiUHOCTb 
M306peTeHMB: M3BeCTHblfi K0Mn03MUM0HHW« 

MaTepwafl Ha ocHoae conojiMMepa d>op- 
ManbflerMfla c AMOKCo/iaHoM h cepHOKMc- 
naro 6apnfl flono/iHMTejibHo coflepwMT 
Kap6oHM3oaaHHtie yr/iepoAHwe aonoKHa m 
TepMon/TacTMMHbiM no/inypeTaH np M onpe-' 

fle/ieHHOM MaCCOBOM COOTHOUieHMM. 

3 Ta6.n. . 



MaoGpeTeHMe othocmtch k KOMnosmiM- 
OHHbw MarepwaJiaM H a ocHoae TepMomrac- 

TMUHUX CBfl3yi0mHX M BOJIOKHMCTOPO Ha» 

noiJHMTe/w, npeflHasHaMeHHwx ajw Msro- 
tob/ibhhb AeTajtef} MauiMH, paGoTaw^Mx a ; 
yc/ioBMnx TpeHMn 6e3.cMa3KM (nofliuMn- * 

HMKM CKOJlbWeHMfl, yiUlOTHeHMfl, 3y6M3- 

Tue Ko/ieca). ' ^ 

Han6ojiee 6jim3kmm no TexHMMecKofi 1 
cwoctm m floCTMi-HyToMy peay/ibrary K 
MaoSpereHMK) Habere komhosmumohhuw 
MaTepnaji Ha ocHOBe noxiMaqeTa^ (cono- 
jiMMepa 0o P Ma/ibflernfla c a^okco/kihom) 

M CepHOKMCfloro 6a P Hfl. K0Mn03Mi|M0HHMft 

MaTepwaji coflepwHT 98$ cono/iMMepa c}.op- 
MajibAernfla c amokcd/whom m 2% cepHo- 
KHc/ioro 6apnji. Ero Ko3^vt mwr Tpe » 

HMfl 6e3 CM33KM flOCTa TOMHO BWCOK 

10,28-0,31), mto orpaHMMMaaeT o6nac- 

TM npMMeHeHMfl. 



Ue/»b M3o6peTeHHfl - CHMweHMe KoaA- 

<M U MeHTa TpeHMB B yCTOBMflX TpeHMfl 
6e3 CMa3KH, 

nocras/ieHHaB U e/ib AocTMraerc* Ten, 

MTO M3BeCTHHH KOMD03Hl4MOHHblM MaTepMaJl 

Ha ocHoae cononMMepa GopMa/ibAerwAa c 
AMOKconaHOM m cepHOKMc/ioro 6a pun 

AOnO/IHMTeflbHO COAepWHT Ka P 60HM30MH- 

H«e yr/iepoAHhie sojioKHa m TepMonjiac- 
TUMHbifi no/inypexaH n pM c/i e Ay ra u,eM coot- 

HOUieHMM KOMnOHeHTOB, Mac.?: 

ConojiMMep <J>opMa/ibAerMAa 
c AMOKconaHOM (Ty 6-05- 
. 1543-87) 

CepHOKMCJTUM 6apMM (TOCT 

3158-75) 

Kap6oHM30BaH H bie yr/iepoA- 

HUe BOflOKHa 

TepMon/iacTMMMbiM nonn- 
ypeTaH 



77,5-80,5 

1,0-2,0 
15,0-20,0 



00 

CO 



1.5-2,5 



HCCT AX/AM *pi c POPV 



3 1835^12 
Ka p6ohm 3 o Ba h h bte yr/iepoAHwe bojiok- 
Ha Ha ocHOBe rMflpaTueJUD0jio3bi no/iyqa- 
ot nyTeM 0parMieHTaMMM tk3hm Tr*H-2H 
(Ty 48-20-19-77), KoneMHan Tennepa- 
Typa TepMOo6pa6oTKM kotopom cocTasjw- 5 
eT 2500°C o XapaKTepwayiOTCR CBoftcfBa- 
mm: n^oTHocTb 1380 Kr/ , AMaMeTp 
GMjiaMeHToB 5-7 mkm, paapuBHan Harpy3- 
Ka 0nraMeHTOB 1000 Mfla. tQ 

TepMon/iacTMMHbi* nojiMypeTan npefl- 
cTaBraeT co6om npo/iyKT B3aMMOAeMCTBM* 

AMM30UMaHaTa C HM3 KOMO/ie Ky/lflpH bMM 

rxiMKO/i^MM # Bw6paH TepMonjiacTMMHUM.no- 
JwypeTaH MapKM Bwryp T-1413-85, cmh- 15 

J Te3MpoB3HHblfl H3 OCHOBe CJIOKHOPO no- 
AM3(J>Mpa - nO/lM3 T M/16H6y TM/76H r JIM KO/1 b — 

aAMnMHaTa, 1 ,4-6y T aHAMOAa w ^4'-am- 
<l>eHMAMeTaHAMH3ouMaHaTa npn cooTHowe- 
hmm NC0/0H=1 (Ty t -6-05-221-526-82). 
*M3Mko-MexaHMMecKMe caowcTBa TepMo- 
n/iacTMMHoro nojviypeTaHa BnTyp T-M13- 
85: njipTHocTb 1 1 60 kt/m^ , TeepAOCTb 
no filopy A 85f2 ycjueA., ycjioBHaa 
npoMHocTb npw pacT*weHMM He MeHee 
20 Mfla, OTHocMteiibHoe yAJiwneHMe npw 
paspwae He MeHee 250%, ocTaTowoe 
yAJiMHeHMe. He 60/iee 80fc, con potm BAe— 
HMe pa3AMpy - He MeHee 55 H/mm, mh- 

TeHCMBHOCTb M3HaUJMBaHMfl npM TpeHMM 

6es CMB3KM (P 0,8 Mfla, V 0,3 m/c) 
2,5 mi7km # 

K0MnO3MMM0HHblM MaTepwajl rOTOBflT 

no cneAyiometf MeTOAMke. MHrpeAMeHTbi 
KOMno3MUMOHHoro MaTepnajia cHaMajia 
CMeiuviBajoTCfl npw HopMajibHbix yc/ioBM«x 
Ha Z-o6pa3HOM AonacTHOM cMecwTe/ie, a 
3aTen a MepBflMHo-AMCKOBOM 3kcTpyAepe 
npn TeMnepaType 190-200°C. flojiyMeH- 
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25 



30 
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hum rpaHy/iflT Mcnojib3ym nn* riepepa- 
6otkm MeTOAOM /iMTbCfl noA AaBAeHMeM^ 
flpM 3tom npw TeMnepaType 190~210°C 

M3 TOTaBjlM BdK)T o6p33UM A™ HCnblT3HMH 
0PMKUMOHHWX CBOMCTB # 

(I P M M e P # ToTOBflT K0MnO3 MLJMOH— . 

Hwe MaTepna/ibi f coc T a B kotopwx npMse- 
AeH a Ta6/i. 1 # H3 KOMno3MUMOHHux Ma- 
TepMaiiOB oTAweaioT o6pa3uw, KOTopwe 
Mcno/ibsyioT ajw McnbrraHMn Opmkumohhmx 

CBOMCTB npM TpeHMM 6e3 C«a3KM Ha Ma- 

uiMHe TpeHMM 2070 CMT-1 no cxeMe amck- 
KojioAKa. B KaqecTBe KOHTpTejia mc- 
nojib3y»T cTajib 40X, TepMoo6pa6oTaH- 
Hy» ao TBepAocTM HPC 38-48 c noKa3?- 
TejieM uiepoxoBaTocTM R a 0,63 mkm, 

OpMKUMOHHbie CBOMCTBa KOMno3MTOB npM- 

BeAeHu b Ta6/i. 2 m 3, 



* o p m y n a M3o6peT 



e H M B 



K0Mn03MUM0HHMM MaTepMaA, BKJTJOMaiO- 

IMM« conoAMMep OopMa/ibAerMAa c amokco- 
JiaHOM m cepHOKMcnufi 6apnfi, o t ji m - 
MaiOUlMMC* TeM^ MTO, c uejibio 
cHMweHM* KostjKDnuMeHTa TpeHMM np M Tpe- 
HMM 6e3 CM33KM , OH AOnOJlHMTe/lbHO CO" 

AepwwT Kap6oHM30BaHHbie yr/iepoAHue bo- 
JioKHa m TepMonjiacTMMHWM nojiMypeTan 
npn cneAyiomeM cooTHouieHMM KoMnoneH- 
tob, Mac»%: 

Cono/iMMep <J)opMajibAerMAa 

C AMOKCO/iaHOM 77,5-80 5 
CepHOKMc/iM^ 6apMft 1,0-2 0 

Kap6oHM30BaHHMe yr/ie- 

POAHbte BO/10KH3 15,0-20 0 

TepMon/iacTMMHbiM no/iM- 
ypeTaH 1,5-2,5 



KOMflOHeHTbl 



I CoAepwaHwe komo oh ch t oa| no npMMepaM, M ac.% 



T a 6 /1 h u a 1 



Conp^wMep <J)opMa/ibAerMfla 
c am okc o/ia H OM 

CepHoKMcnwii 6apM« 

Kap6oHM30BaHHue yrxiepoA- 
Hwe BonoKHa 

TepMon/racTMMHbjM nojiMype- 
TaH 



73,5 


77,5 


79,9 


80,5 


82,5 


83,0 


96,0 


98,0 


0,5 


1,0 


1.5 


2,0 


2,5 


2,0 


2,0 


2,0 


25,0 


20,0 


17,5 


15,0 


12,0 


15,0 






1,0 


1,5 


2,0 


2,5 


3,0 




2,0 





1835*12 



CBOHCTBa 



T a 6 /i m n a 2 



npMMepu 



J— J1j„JL^ 



«MHaMMMeCKM« KOSWmiMeMT 0,18 0,16 0.15 0 17 0 1Q n 1ft n « ™ 

TpeHMA (P 0,8 Mfla. V ' p 9 °' 18 °' 23 °>30 

0,3 m/c) ! 



TaG/iMua 3 

0M3MKO" MCXaHMMeCKMe CBOMCTBa 
KOMnOSMUMOHHUX MaTepwa/loB Ha OCHOBe 

nojiMaueta/ieM 



rioKa3aTe/ib 



3aflBJ]*eMUM 

K0Mn03MUM0H- 

hwm MaTepwan 
(npMMep 2) 



ripoTo- 

TMH 



FlpOMHOCTb npM 






pacrfl*eHMH, Mria 


67 


63,7 


OTHOCMTeflbHOe 






yAnnHeHMe npM 






pa3puBe 


7 > 5 


26 


MOAyiib ynpyroc- 






tm, rna 


1.1 


0,5 


ycaAKa, % 


0,88 


1.9* 



P _- ai - T - n r M CocTaBMTeJib T.KypKMHa 

3aKas 2976 Tup aw " ~~ 

BHHMHM rocyflapcTeeHHoro KOMMT«Ta no MaoSpereHMKM -TrZL npn TKHT CCCP 
13035, HocKBa, M-35> PayuiCKas Ha6., fl . i»/5 
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